In the first part of this article, we describe the basic objectives of the math curriculum in Spain as well as the basic contents, teacher resources, and obstacles perceived in mathematics instruction. Second, we briefly describe the concept of learning disabilities (LD) as they are currently defined in Spain. As stated in the recent educational reform, a student with LD is any student with special educational needs. The emphasis is placed on the educational resources that these students need in order to achieve the curricular objectives that correspond to their age group or grade. Third, we comment specifically on the educational services model and the evaluation and instructional procedures for students with math learning disabilities. Finally, we describe some lines of research that have appeared in the last few years in Spain that have led to the development of new evaluation and intervention procedures for students with LD in computation and problem solving.
I n the 1980s, Spain experienced important transformations due to the social and cultural advances produced by the consolidation of democracy and due to the political changes that occurred as a result of Spain's entrance into the European Economic Community and of the creation of the autonomous communities in Spain. All of these advances contributed decisively to the promulgation of the Organic Law of the General Organization of the Educational System (Ley de Ordenación General del Sistema Educativo; LOGSE; October 3, 1990) . The LOGSE emphasizes obligatory and free education until 16 years of age, with the educational system structured in the following stages: (a) early childhood education (from 0 to 6 years of age); (b) obligatory primary education (from 6 to 12 years of age); and (c) obligatory secondary education (from 12 to 16 years of age). Some of the most significant new aspects of the LOGSE system are the curricular model, based on constructivism, which highlights the process and the significant learning situations; the balanced consideration of conceptual, procedural, and attitudinal contents; and the active role of the teacher in designing the instruction, with support structures available (orientation teams, counselors, etc.). Finally, the new structure heavily stresses school integration, focusing on students' diversity and putting curricular adaptations into practice.
In the documentation prepared regarding the reform of the educational system, which logically also affected the area of mathematics, a notable change is seen in the use of terms like curriculum (understood as the group of objectives, contents, pedagogical methods, and evaluation criteria of each of the levels, stages, cycles, etc.) or curricular projects, which are designed according to successive levels of specification. At the first level is the basic curricular design (DCB), whose elaboration is the responsibility of the Ministry of Science and Education and includes the recommendations of the educational administrations in the autonomous communities that will play a normative role for the center (Ministerio de Educación y Ciencia, 1989, p. 21) . The second level of specification corresponds to the teaching teams in the schools, the curricular project of the center. It is the instrument from which the group of educational, curricular, organizational, and operational elements are organized, structured, and designed in order to respond to the educational needs of the students and carry out efficient teaching-learning processes. Finally, with the third level of specification, classroom planning, we move from general proposals to the particularities of each classroom and each student, adjusting them to the reality and articulating the teaching and learning processes in a certain group of students.
Math Education in Spain

Mathematics Curriculum
In the general framework to which we referred earlier, the LOGSE also proposes a change in the mathematics curriculum and instructional methods. Along general lines, the most relevant aspects would be the priority given to the comprehension of mathematical processes over mechanical memoriza-63 tion and the impetus of the early instruction of advanced skills like algebra and geometry. These were necessary changes defended by the Spanish Federation of Societies of Mathematics Teachers (1998) based on three arguments:
1. The mathematics curriculum no longer met the social demands, as the majority of students were unable to use mathematics outside the classroom. 2. There was a different social situation (improved standard of living, access to secondary education by a larger sector of the population, failure in school, unemployment among young people, etc.) and, therefore, the school system had to try to respond to the new social demands. 3. The impact of new technologies on education in general, and on teaching specifically, opened up new possibilities for learning and made some traditional skills obsolete (e.g., bar graphs are a basic skill in mathematical alphabetization today).
A brief review of the documents of the basic curricular design for obligatory primary and secondary education will help the reader to gauge the scope of the changes to which we are referring. We describe the most outstanding aspects included, following the structure established in the DCB: introduction, general objectives, blocks of contents, and didactic and evaluation Orientations (Ministerio de Educación y Ciencia, 1992a , 1992b .
Introduction. This section is the same for all obligatory education and tries to highlight the aims and general principles of mathematics training, responding to questions concerning why teach mathematics, what mathematics to teach, and when and how to teach them. Among the considerations, emphasis is placed on the idea that in building mathematics knowledge and in the planning of teaching and learning, it is important to keep in mind the level of cognitive competence of the students. Furthermore, emphasis is placed on the acquisition of concepts and procedures applicable to a wide range of situations.
Objectives. Table 1 shows the skills that are meant to be developed in primary and secondary students with regard to mathematics teaching. In summary, each general objective, both in obligatory primary education (EPO) and obligatory secondary education (ESO), gathers various different interrelated and contextualized abilities, which serve as an orientation for the teacher with the purpose of developing them in the students.
Contents. These contents are divided into attitudinal (e.g., appreciation of the positive value of mathematics, favorable disposition toward the work), procedural (i.e., skills, general strategies) and conceptual (i.e., vocabulary, conventions, results, and conceptual structures), each with the same degree of importance. The blocks of contents are not themes or didactic units, and their order does not require
TABLE 1 Objectives of Mathematics Teaching in Primary and Secondary Education
Primary Secondary
To use mathematical knowledge to interpret and produce information about phenomena. To recognize situations in which elementary operations of computation are required, formulate simple mathematical expressions, and solve them using algorithms. To use computation and measurement tools, decide on the advantages of their use, and carry out a review of the results. To elaborate and use personal strategies of estimation, mental computation, and spatial orientation to resolve simple problems. To identify geometric forms in the environment, using knowledge about their properties to increase their comprehension, and develop possibilities for action in this environment. To use data collection techniques, represent the data graphically and numerically, and draw conclusions about them. To appreciate the role of mathematics in daily life, enjoy its use, and recognize the value of attitudes like exploring alternatives and perseverance in looking for solutions. To identify, in daily life, situations that can be analyzed with codes and numeration systems, using their properties to achieve better comprehension of these problems.
To incorporate mathematical reasoning (numeral, geometrical, logical, algebraic, probabilistic) in order to communicate in a precise way. To use logical ways of thinking, to formulate and verify conjectures, to make inferences and deductions, and to organize information related to daily life. To quantify real situations according to data, carrying out the appropriate computations. To elaborate strategies for analyzing situations and for problem solving using resources and instruments, analyzing the final results obtained. To use techniques for collecting data to obtain information about phenomena and to represent them in numerical or graphic form. To recognize the diversity of realities and to see how different points of view can be used to explain them. To identify shapes and spatial relations in real life, analyzing geometrical properties. To identify the mathematical elements present in news, polls, publicity, and so on, critically analyzing possibilities for an understanding of messages. To approach day-to-day situations and problem solving in a mathematical way (exploring alternatives, using precise language, etc.). To know and value mathematical skills to deal with situations that require their use or in which one can enjoy the creative or useful aspects of mathematics.
64 sequencing or prioritizing. The five blocks into which the mathematics contents in obligatory primary education are grouped are (a) numbers and operations; (b) measurement; (c) geometric shapes and situation in space; (d) organization of information; and (e) problem solving. The five blocks of contents for obligatory secondary education are (a) numbers and operations, meanings, strategies, and symbolization; (b) measurement, estimation, and calculating magnitudes; (c) representation and organization in space; (d) information interpretation, representation, and processing; and (e) probability. These blocks of mathematical contents from primary to secondary education present a marked character of continuity between the two educational levels, although, logically, they are differentiated by their degree of depth and formalization.
Didactic and Evaluation Orientations. The DCB describes a series of evaluation criteria. Evaluation is understood as a process that is inseparable from teaching and learning, not as an isolated activity to be carried out only at certain moments. The aspects that are evaluated are the students' learning, the appropriateness of the programs, the intervention of the teachers, and so on. Throughout the school year, three evaluation sessions are held. Furthermore, in these sessions, an agreement is reached on the information transmitted to each student and his or her parents or guardians about the learning process followed and the activities carried out. In ESO, the group of teachers and the teacher tutor meet together in evaluation sessions to evaluate what the students have learned, examining whether the objectives have been met and evaluating the development of their teaching practice.
Evaluation of Students' Mathematical Competence
One of the functions of the National Institute of Quality and Evaluation (INCE) is to evaluate the Spanish educational system (Royal Decree 928/ 1993 , June 18, 1993 . This institute meets its objective by periodically evaluating the final courses in the cycles or stages of the educational system, which makes it possible to find out whether the objectives have been met and what progress has been made in the results obtained by the students over time. Consequently, we believe that the presentation of a summary of the reports made by the INCE in the area of mathematics can give us an idea of Spanish students' level of knowledge about the subject.
In the year 1995, INCE collaborated with the International Association for the Evaluation of Educational Achievement (IAE) in a joint survey on mathematics and science, known as the Third International Mathematics and Science Study (TIMSS; López & Moreno, 1997) . In this study, the Spanish sample was made up of students who were 13 years old during the 1994-1995 school year, corresponding to the educational levels of seventh and eighth grade of basic general education (EGB; equivalent currently to the first cycle of ESO). Unfortunately, the mean score of the Spanish students in seventh grade was 448, and in eighth grade it was 487, in both cases below the international average performance. Furthermore, listing the participating countries in decreasing order, in seventh grade, Spain held position number 32 out of 39 participating countries, and in eighth grade, it held position number 31 out of 41 participating countries.
Likewise, in a general diagnosis of the Spanish Educational System, INCE has carried out successive national evaluations of the different curricular areas. Specifically, during the 1994-1995 school year (INCE, 1996) , it evaluated 10,957 twelve-year-old students who were in the sixth grade of basic general education. The areas evaluated were language, mathematics, social sciences, and natural sciences. The results showed that the mean number of correct answers in mathematics was 50%, the worst result of all the areas evaluated.
Between 1996 and 1998, the INCE (1998) took on the task of studying the scholastic results in mathematics at two different moments in students' academic lives: at the age of 14 (eighth year of EGB or second year of ESO) and at the age of 16 (second year of baccalaureate, fourth year of ESO, or second year of first-level professional training; FP1). The sample was composed of 20,642 fourteen-year-old students and 25,893 sixteen-year-old students. The results appeared on performance scales that represented the result a given student would have obtained had he or she responded to a theoretical test containing 500 items. The mean score of the 14-year-old students was 226.61 (i.e., unsatisfactory), whereas the mean obtained by the 16-year-olds was 263.31. In short, the report concluded that approximately 71.90% of the 14-year-old students did not reach a satisfactory level of 250 points on mathematics performance, whereas 61.3% of the 16-year-old students did achieve 250 points.
Later, in 1999, the educational administrations and the INCE (INCE, 2000) carried out a study to evaluate the mathematical performance in a sample of 10,743 students in the last grade of primary education. The mean percentage of correct answers obtained by the 12-year-old students in mathematics was 54%.
More recently, an evaluation of obligatory secondary education (INCE, 2001) was carried out. In this case, an attempt was made to evaluate the levels of acquisition of curricular contents for students in the fourth year of ESO in the 1999-2000 school year and, in an indirect way, the degree of development of their ability to learn within the framework of the minimum learning standards established. The sample was composed of 7,486 students from all the autonomous communities in Spain except Andalusia, with the results expressed on a performance scale of 0 to 500, with a mean of 250 and a standard deviation of 50. The mean percentage of correct answers to the questions on the test was 40%.
The poor results related to the acquisition of mathematical knowledge that have been obtained on successive na-tional evaluations brought about a justified social concern, which was brought to light in a mathematics conference held in the Spanish parliament in January 1. The need to make profound changes in mathematical education with regard to the obligatory levels, with special attention to the time dedicated to mathematics and the necessary attention to the diverse interests of the students. 2. The need to make important changes in the preparation of primary and secondary education teachers regarding mathematics training and its teaching, so that the educational system can competently deal with the necessary changes. 3. The need to establish an extensive dialogue between the mathematical community and the different social agents in order to reach explicit agreements about the basic skills required of a citizen and about the ways to make it possible to achieve those skills.
Training of Mathematics Teachers
Primary education mathematics teachers have to have earned a diploma in the teacher training college (first-cycle university degree). The requirements to teach mathematics in the second cycle of secondary education are stricter. Secondary mathematics teachers have to have the title of licensee, engineer, or architect (second-cycle university degrees), although logically, those who are licensed in mathematics should be the best prepared to do this job. Furthermore, it is obligatory for every teacher, after finishing his or her university studies, to complete a course in pedagogical qualification. The teachers who wish can also complete their training through postgraduate courses in mathematical education (master's and doctorate programs) that are offered at many universities in Spain. Undoubtedly, a gradual improvement has occurred in the preparation of the mathematics teachers in Spain over the past 30 years. In the 1970s, diverse teacher groups and associations were formed who looked for solutions and alternatives to improve the situation of mathematics teaching, which was clearly unsatisfactory. The reform movement in teaching and learning mathematics was consolidated in the following decade with the creation of the Spanish Federation of Societies of Mathematics Teachers (SUMA) and the organization of numerous seminars, conferences, and congresses. The growing interest in the didactics of mathematics has given rise to periodic mathematics publications, including the SUMA journal, to which more than 4,000 teachers subscribe. To this must be added the research on mathematics teaching in the universities, the formation of the Spanish Society of Mathematics Education Research, and the recent creation in 1999 of the Spanish subcommission of the International Commission on Mathematics Teaching (ICMI), which proposes to carry out studies on the situation of mathematics education in Spain (coordination of primary, secondary, and university education; use of new technologies in math teaching; etc.). Moreover, the educational authorities in the different autonomous communities are making a considerable economic effort to improve teacher training by organizing a variety of activities and permanent training courses, the completion of which constitutes one of the criteria for promotion in the teaching profession.
The progress to which we referred earlier does not mean we find ourselves in an ideal situation. As Alsina and Richard (2001) pointed out in a study presented to the European Mathematical Society in March of 2001, many primary and secondary teachers do not have faith in their own knowledge and consider their training to be insufficient. A large number of them teach mathematics regardless of the subject in which they received their diploma or license (teachers of music education, engineering majors). Furthermore, in some autonomous communities, there is a scarcity of teachers licensed in mathematics, and the desirable coordination between mathematics teachers from distinct educational stages does not exist. Likewise, the demographic decline is causing young teachers to have trouble finding jobs as teachers. And if that were not enough, the teachers have to face the lack of motivation toward learning and the disruptive behaviors exhibited by some students in class, which affect the development of the program throughout the school year.
Textbooks and Teaching Programs for Math Education
There currently exists a strong tendency on the part of publishing companies in Spain to hire multidisciplinary teams (psychologists, designers, administrators, pedagogues, and mathematicians, among other specialists) who are not foreign to the educational system but who are not necessarily working teachers. These flexibly made-up teams, who end up specializing in a given textbook with minimal variation of their members, are the current most potent alternative to actively teaching authors. Furthermore, Spanish publishers do not usually carry out a serious evaluation of the quality and appropriateness of the textbooks before they are used in the classroom. When prior surveys about the textbooks are carried out among the teachers-the potential users-the objective is usually to find out their level of acceptance for commercial rather than pedagogical aims. This is not a trivial matter, as the majority of teachers do not contemplate any alternative to the design provided by the textbook. In a survey recently carried out with 577 teachers at the levels of early childhood education, pri-66 mary education, and obligatory secondary education in the Valencian community, A. Pérez (personal communication, April 15, 2001) concluded that between 96% and 97% of the teachers surveyed based their programs for the school year entirely on the textbook. Pérez also stated that as one goes through the educational stages, the percentages related to the use of the textbook for planning increase. That is, these percentages are higher in primary education than in early childhood education and higher in secondary education than in primary education. The problem is that planning must be based on the real context of the teacher in his or her surroundings and in his or her own classroom, a perspective that, obviously, textbooks do not have. Many of the existing textbooks on the market present traditional activities (e.g., pen-andpencil exercises, limited technological use, many algorithmic exercises) and do not present mathematical concepts or methods that exceed the minimum aspects of the basic curriculum. Furthermore, as textbook content is standardized, it is not possible for it to fit the needs and characteristics of the students, an aspect that is of great importance in the case of children with mathematics learning disabilities (MLD).
View of LD in Spain
Understanding the broad concept of learning disabilities (LD) that officially reigns at this time in Spain requires awareness of the transcendence of the substantial changes that the LOGSE produced in the articulation of special education. These changes were influenced greatly by educational reforms in other European countries, especially the United Kingdom. One unique educational system has been established with a new organizational structure and a different curriculum. These new measures implied overcoming the former vision of special education in Spain by opting for diversity, promoting the integration of all children, and giving schools the responsibility of providing the most appropriate education for each student.
Based on the promulgation of the LOGSE, the term special education has been substituted for attention to special educational needs, a broad category in which it seems arbitrary to establish cutoff points to mark degrees of severity. In fact, the expression learning disabilities (LD) is practically equivalent to special educational needs (SEN). "A student has special educational needs if, for any reason, he has learning disabilities, greater than those of other students, in accessing the skills determined by the curriculum to correspond to his age, so that he requires, in order to compensate for these difficulties, access adaptations and/or significant adaptations in various areas of this curriculum" (Ministerio de Educación y Ciencia, 1992b, p. 68). Consequently, learning disabilities are identified based on the difference between those students who do not learn in the context of the classroom with typical resources and their fellow students. Learning disabilities are understood as a poor fit between the needs of the student and the teaching resources, emphasizing their interactive nature, as the problem may lie in the student or in the teaching.
The broad concept of LD that is officially being applied in Spain is quite different from the much more restrictive view that prevails in the United States, where the criteria of exclusion, discrepancy, and specificity are considered. However, some Spanish authors favor defining LD in a more precise way and establishing a threshold based on which one could talk about LD or SEN (Miranda, Soriano, & Amado, 2000) .
On the other hand, the norms for the evaluation and educational performance of the students with LD (as a broad concept within SEN) were established in 1995 (Law 696/1995 , April 28, 1995 and highlighted the interactive and contextual, and not merely individual, nature of the process. Fulfilling the protocol of the sociopsychopedagogical evaluation of the special educational needs of the student is the responsibility of the specialized psychopedagogical orientation services, one of the resources provided for the educational institutions to ensure their adaptation to diversity. The final objective of the evaluation consists of developing a specific curricular proposal, specifying the type of aid that each student may need, which takes the form of individual curricular adaptations (ICA) and pedagogical backup or personalized treatment inside and outside the classroom (e.g., in support classes 3 or 4 hours per week in ordinary centers). In summary, the actions designed for students with LD in the schools are made operational through the following individual curricular adaptations (ICA) that reflect the analysis of the objectives, contents, resources, methodology, and evaluation directed toward educational improvement:
1. Curricular access adaptations, which include adaptations of the personal, material, and organizational elements; 2. Nonsignificant adaptations, which do not require the modification of the prescriptive elements of the ordinary curriculum and are modifications in methodology, activities, contents, and evaluation; and 3. Significant adaptations, which involve the elimination of the essential contents and general objectives and a substantial modification of the evaluation criteria, as the distance between the typical curriculum followed by the group the student belongs to and the curriculum adapted for him or her is a minimum of one cycle (i.e., 2 years).
Otherwise, the significance of the curricular adaptation becomes established based on its degree of separation from the basic or normative curriculum. In this way, a continuum would be established that extends from what is accessible to the curriculum to what is represented by its core elements. At the level of obligatory secondary education (12-16 years of age), when students older than 16 do not reach the general curricular objectives, they can receive an alternative curriculum that takes individual differences into account (e.g., learning style, vocational orientation). This modality is known as curricular diversification, and its purpose is to make the students with LD reach the general objectives of their grade level. Furthermore, if the students with LD have not passed this alternative curriculum, they can participate in social guarantee programs, which are designed to facilitate access to the job market at the secondary level by providing different specific professional job training and orientation courses.
Mathematics Learning Disabilities in Spain
It is difficult to provide data related to the prevalence of MLD in Spain, given the lack of interest shown by researchers in this topic. Orienting data are provided in a study by Luque, Romero, Rodríguez, and Lavigne (2002) that was carried out with a random sample of 100 students between first and sixth grades who presented with LD. The students came from public schools on the southwest coast of Andalusia, where 3,076 students were enrolled in the public centers of primary education. The analytic procedure was carried out based on surveys of the teachers and the psychopedagogical reports on the students. The results indicated that 28% of the students showed disabilities in reading/writing associated with disabilities in reasoning and problem solving, 12% demonstrated reading/writing disabilities associated with computation disabilities, 56% showed disabilities in learning reading/writing with no appreciable disabilities in math, and only 4% of the students presented specific disabilities in mathematics with no association to reading/writing problems.
The findings that 44% of the students with LD had problems calculating or solving mathematics problems, 4% of whom had LD specific to math, are compelling. However, as the authors themselves pointed out, the evaluation of the disabilities was done with a nonstandardized test, so that the comparison and validity of the data would be only approximate. Consequently, the exact number of students with MLD is a topic open to future research, although according to the available data, the mathematics performance of Spanish students is worrisome. For this reason, the scant interest that this topic arouses in the educational community is surprising. It is remarkably revealing that the 17 permanent training centers for teachers that exist in the Valencian community ( Along general lines, the evaluation, attention to diversity, and dynamic of the class itself are still being carried out in Spanish schools using a traditional scheme, with the clinical-psychometric model basically being used with LD.
Identification and Evaluation of Students with MLD
The support infrastructure in Spain is composed of three groups of professionals whose roles are interconnected: the educational orientation and psychopedagogical teams (EOPs), who basically take care of educational evaluation and assessment; the support teachers; and the specialists whose responsibilities focus on specialized treatments (speech therapy, psychotherapy, motor skills or physiotherapy). Due to the decentralization and the strengthening of the autonomous communities, the EOPs that have been created in Spain, although sharing certain characteristics, present many differences related to economic, political, academic, and social factors. The picture is complicated by the fact that the professionals that work in these teams have specialized in different disciplines (clinical, social, or school psychology; school organization; scholastic orientation or therapeutic pedagogy; etc.). As a result, attention to children with special educational needs and, therefore, students with MLD is varied rather than uniform.
Based on the previous considerations, it is evident that we cannot present a detailed report of how the educational attention to children with MLD is defined, but we will try to draw the broad lines that at a very general level describe the model of action followed in Spanish schools.
Focusing on the concept of special educational needs in primary and obligatory secondary education, a commonly accepted indicator of a learning difficulty in mathematics is the finding that a student does not correctly and habitually resolve his or her mathematics assignments. The class tutor and the mathematics teacher carry out this first identification task together. Once the disabilities have been detected, a process of psychopedagogical evaluation is begun, which requires the collaboration of different specialists: tutor, math teacher, psychopedagogues, and other professionals whose participation is thought to be useful (e.g., specialists in hearing and language). Each of them applies his or her knowledge and abilities to identifying the needs and possibilities of the student and his or her surroundings, based on which educational actions are developed to provide a better response to these needs. The most relevant information in this sense can be grouped into two sections:
1. information on the student that will include aspects of his or her development, school history, level of curricular competence in the area of mathematics (which will indicate in which aspect of the school mathematics curriculum the difficulty lies), and learning style and motivation; 2. information on the surroundings, which refers essentially to the school context (characteristics of the educational center, of the classroom where the student is placed, etc.) and the familial context (educational values, parental support of the learning process, etc.).
In summary, the evaluation usually adopts a multimethod focus. The techniques used most by the psychopedagogues to evaluate or diagnose LD are the interview (95.6%), followed by the use of psychometric tests (90%) and the use of criterion-referenced tests (62.2%). The psychometric tests can help to confirm the existence of difficulties in accessing the mathematics curriculum, although they do not provide information about the process necessary for carrying out this operation or solving the problem, nor about at what point or skill the child presents specific disabilities. On the other hand, the criterion-referenced tests, which are closely related to the instructional activity, make it possible to describe the body of knowledge or skills acquired by a student in an adequately described domain of educational reference (García, Miranda, & Fortes, 1999; Rivas & Alcantud, 1989) . Finally, the evaluation of the level of curricular competence in the area of mathematics would indicate the aspect of the school mathematics curriculum in which the student's difficulty lies.
Once the information-gathering process and analysis are completed, the EOP psychopedagogue will propose the group of adaptations that best respond to the educational needs of the student.
Educational Attention to Students with MLD
Identifying a student's MLD makes it possible to situate this student in the category of educational needs associated with LD. Consequently, under the current norm, the student may receive resources to support him or her in learning the curriculum. The objective of the psychopedagogical intervention planned is to foster mathematical strategies and techniques, and this is materialized by advising the teaching staff about their tutorial action and about developing the curriculum and its possible adaptation to the student. In summary, the students with MLD are attended to in the school by means of the appropriate psychoeducational response, which includes the elaboration and implementation of curricular adaptations.
Students with MLD can work in the classroom or in flexible groups under the supervision of the mathematics teacher and the therapeutic pedagogy teacher (support teacher) with a curricular adaptation prepared by both and with the coordination of the psychopedagogical service. In primary and obligatory secondary education, either the cycle team or the mathematics department of the school usually has standard objectives formulated operatively that they try to adapt in either of two ways, with the goal of planning the work for these students:
1. by eliminating the most complex objectives; in other words, conserving the simplest ones or, in the best of cases, those objectives that are considered the most elementary, fundamental, or basic; 2. by diminishing the quantitative difficulty, generally referring to the number or the operation, and almost never to the complexity of the mathematical situation proposed.
Together with the individualized curricular adaptations, the students, depending on specific cases, may receive a pedagogical reinforcement outside the general education classroom that consists of attending support rooms in the educational center itself three or four times a week.
As was pointed out earlier, one result of basing didactic programs exclusively on the textbook is the fact that the textbooks do not usually contemplate the creation of alternative itineraries for the students with MLD that are based on their difficulties with understanding the contents. Different strategies to use or materials and resources distinct from those used by the majority of the students must, therefore, be found elsewhere.
MLD Research in Spain
In the past 2 decades, various lines of MLD research have been pursued in Spanish universities, which have different but complementary interests.
Development and Learning of Mathematical Concepts.
The trajectory of the research by Professor Bermejo and his collaborators at the University of Madrid has focused specifically on the study of the development and learning of mathematical concepts. They have dealt with different questions related to acquiring number sense, such as the representation and size of the addends in resolving addition problems, the development of the processes and stages in understanding cardinality (Bermejo & Lago, 1990) , understanding the commutative property of addition and problem-solving strategies, and verbal comparison problems and understanding the comparative relationship (Bermejo, Lago, & Rodríguez, 1998) . More recently, the interest of this group of researchers has been related to instruction and intervention in the mathematics classroom (Bermejo, Lago, Rodríguez, Dopico, & Lozano, 2002) .
Difficulties in Computation and
Solving Arithmetic Problems. The research undertaken by the team of Professor Orrantía at the University of Salamanca has analyzed the possible processes involved in difficulties with computation and solving arithmetic problems in which simple additive relationships are involved. Orrantía, Morán, and Gracia (1998) compared whether dynamic evaluation predicts learning better than traditional evaluation and whether this more dynamic type of evaluation makes it possible to make decisions about intervention, especially with students with LD. In this study, participants were students from the second and third years of EPO who presented with MLD. These students were distributed into experimental and control groups. The instruction sessions were carried out with each student individually for half an hour twice a week during the school day. In these sessions, the instructor gradually introduced the necessary aids so the students could correctly resolve the problems (e.g., first aid: rewrite the problem in a more understandable way; second aid: articulate the statement of the problem depending on what is known and not known; third aid: teach the student the different high-order schemes that make up the information in a problem; fourth aid: decide what operation to use). The subsequent aids were more general and of a self-regulatory nature, directed toward revising, evaluating, and supervising the application of the previously mentioned aids. The results indicated that the dynamic evaluation process is highly useful for evaluating procedural type contents and that the dynamic measures not only add more information to the static measures but by themselves are able to explain a large part of the variance of learning through instruction.
In another study, Orrantía, Martinez, Morán, and Fernández (in press) investigated the possible factors determining difficulties in learning computation, using mental chronometry as the methodology. The analysis comparing the performance of typical children and children with difficulties in learning arithmetic indicated that the latter, apart from committing a greater number of errors, used less mature computation strategies. They showed a specific deficit in recalling numerical facts from memory that seemed to be maintained over time. Even the students with MLD in sixth grade could not carry out this recall effectively and automatically, which led to an excessive use of cognitive resources. As a result, the researchers highlighted the importance of planning educational intervention programs oriented toward increasing the speed and accuracy of number fact recall with students who experience difficulties in this task. They also pointed out that these programs should begin with the use of rules that make it possible to discover mathematical relationships in order to generate numerical combinations (e.g., the so-called derived facts, like 6 + 6 + 1 for the operation 6 + 7)-rules that with practice could become automatic and be used with certain efficacy.
Currently, this research team is focusing on the analysis of conceptual knowledge in the process of problem solving, based on the idea of resistance to instruction, or the amount of help a student needs on a certain component of the task. Preliminary results suggest that the majority of the interventions by instructors are directed toward aids that are more related to constructing a model of the problem situation, which is precisely the component most influenced by conceptual knowledge. Based on this, the researchers at the University of Salamanca are carrying out an analysis of the textbooks in Spain regarding the treatment of problem solving, how instruction is organized, how resolution strategies are fostered, how they present the connection between conceptual knowledge and problemsolving strategies, and so on ( J. Orrantía, personal communication, June 3, 2001) .
Discrepancy Criterion in Identifying Students with MLD.
The usefulness and pertinence of the discrepancy criterion in identifying students with MLD has been the focus of studies by the research group at the University of La Laguna. Thus, Jimenez and García (1999) compared students with dyscalculia, students with garden-variety poor mathematics achievement, and students with average arithmetic performance in order to determine whether they showed differences in performance in solving arithmetic problems and working memory. The comparison analyses showed that there were no significant differences between the first two groups, suggesting that both were equally affected by the semantic structure of the problem and the location of the unknown number. Based on their findings, these researchers concluded that the criterion based on the discrepancy between IQ and performance did not have enough relevance to distinguish between both groups of students with arithmetical difficulties. In another recently published study, Jimenez and García (2002) set out to check whether the strategies used by children with low performance in arithmetic and high IQ (i.e., discrepant) differed from those of children with low arithmetic performance and low IQ (nondiscrepant). The results of this study also did not support the idea that students with high and low IQ who demonstrate poor performance in mathematics differ in the cognitive processes that are the basis of solving arithmetic problems. These two groups of students applied mainly counting strategies and, to a lesser degree, modeling, whereas the control group used strategies based on numerical facts. Consequently, the researchers concluded that discrepancy does not seem to be a relevant criterion for distinguishing between individuals with dyscalculia and garden-variety poor mathematics performance.
Training in Cognitive, Metacognitive, and Motivational Strategies.
Professor Miranda and her collaborators at the University of Valencia have focused on analyzing the effectiveness of training in cognitive, metacognitive, and motivational strategies for resolving mathematical problems both in students with LD and in students with typical progress. In the first of these studies, Miranda and Fortés (1989) applied a training program in metric system problem-solving strategies in a general education classroom, using modeling and thinking aloud. The training was applied in a sixth-grade 70 class in a public school during 11 sessions throughout the school year. The participants' performance was compared with another group in the same educational center, matched to the experimental group. The results indicated that in the group that had received the training, there was an increase in the number of problems solved correctly, in the degree of application of the strategies valued by the students' workbooks throughout the intervention, in the quantity and quality of verbalizations, and in the quality of the presentation of the problem. In a later study, Miranda, Arlandis, and Soriano (1997) set out to check the efficacy of a training program in visual and linguistic strategies using selfinstruction and to determine whether this program, when combined with attribution retraining, increased the generalization of the use of strategies. Students in the fifth grade of primary education with problem-solving disabilities in four schools in the Valencian community were randomly assigned to four groups (Group 1, who received training in visual and linguistic problem-solving strategies; Group 2, who in addition to the training in problem-solving strategies received attribution retraining; Group 3, who carried out problem-solving activities but without training in strategies; and Group 4, who received no special training). The intervention took place in 30 sessions lasting approximately 50 minutes each. The results obtained after the intervention indicated that the children in Groups 1 and 2 improved on their problem-solving tests and on their school outcomes in mathematics compared to the other two groups. Moreover, the group that received training in strategies as well as attribution training showed decreased manifestations of internalization disorders and improved self-concept and internal attributions of effort with regard to the group that only received training in strategies. Also, according to the perceptions of parents and teachers, there was a significant reduction in academic disabilities, and the generalization and maintenance of the skills taught in other areas was facilitated.
The possibilities of applying new technologies in interventions for students with LD have been the focus of interest of the University of Valencia team in the past few years. The basic idea is that the computer offers a unique opportunity to make the adaptations that can help students with LD to compensate for their weaknesses, among other reasons because they receive immediate feedback for their work, they can move at their own learning pace, and they can visualize mathematical concepts and delve deeper into certain questions. With this aim, Simón, Miranda, and Marco (2001) set out to determine whether using the new computer technologies added substantial improvements to the training in cognitive and metacognitive problem-solving strategies in children who experienced difficulties in this area. It was thought that the use of the computer would help to strengthen the conceptual schemes by means of a practice that combines optimization characteristics that agree with the peculiarities or limitations of this type of students. The program developed has been implemented with the collaboration of a group of 30 classroom support teachers who participated in a nine-session training seminar. The results of this study are currently in the stage of analysis and elaboration of conclusions focusing on obligatory secondary school students with difficulties in learning mathematics.
Finally, González-Pienda and collaborators at the University of Oviedo have studied the conditioning variables of academic performance, specifically those related to disabilities and low performance in learning mathematics in obligatory secondary education. Their project has provided precise and reliable information about the factors responsible for the failure of a large number of students in the area of mathematics. Thus, the failure in mathematics education is not justified by the lack of ability of the students to learn; instead, it is explained by an important lack of involvement of the student in the learning process, which is shown by the students' negative attitude toward mathematics, lack of confidence in themselves, lack of motivation toward learning mathematics, and lack of parental involvement, which could reorient the variables mentioned (González-Pienda & Núñez, 1998) .
The team from the University of Oviedo also designed and empirically contrasted an intervention program for teaching and learning mathematics based on the hypertext strategy, a process that selects the important contents of any information, relates them through linking sentences, and concretizes them in examples. In this way, a type of network is formed whose tendency is to scale the information and, thus, integrate it into the memory in a deeper and more significant way. The teacher uses this tool to begin and end the instructional process; the students use it to work with (select, organize, and elaborate) the information from the main topic under study. The results (Álvarez, Soler, González-Pienda, and Núñez, 2001) indicate that the hypertext strategy, compared to instruction with more traditional procedures, carries with it a significant improvement in the effectiveness in managing skills of selecting, organizing, and elaborating information. The students learn more, they are more interested in participating in class, they are more satisfied with learning mathematics, they present greater confidence in themselves and interest in learning this subject, and in general, they have a greater feeling of control over their performance in mathematics. Furthermore, the teachers are much more satisfied with the use of hypertext than with the usual way of teaching the mathematics class. They believe that this strategy favors the activation of prior knowledge; the understanding of the relationship between the concepts by means of examples; the participation, motivation, and interest of the student; and the application of attention and concentration processes in the classroom.
Conclusions: A Look at the Future
Mathematics teaching in the Spanish educational system still has many challenges to face, which are also shared by other disciplines. On the one hand, it is necessary to situate mathematics in the social, scientific, and cultural context in which they are developed. On the other hand, it is necessary to present mathematics to the students in a meaningful way, overcoming the era in which the classroom activity was centered almost exclusively on the systematic use of algorithms. Likewise, improved teacher training is imperative, with regard both to the mathematical content and to the awareness of findings of studies in other disciplines, such as mathematical didactics. But in addition to broadening the teachers' knowledge, it would be necessary to modify their evaluation of instructional content, so that instruction does not focus only on solving textbook problems but is extended to problems based in real life. This way of drawing mathematics nearer to experience would increase the possibilities of generalization and would facilitate the development of the students' cognitive and metacognitive strategies. In this sense, the guidelines from the recent reform of the Spanish educational system (LOGSE) can contribute to improving the process of learning and teaching mathematics. However, there are many problems arising from the practical application of the law. One essential issue worthy of reflection has to do with the broad concept of LD described in the LOGSE, which is equivalent to the nomenclature of special educational needs. According to the definition of the Spanish Ministry of Education, the fundamental criterion for identifying a student with MLD would be his or her difficulty in accessing the knowledge in the mathematics curriculum that corresponds to his or her age. The problem lies in the lack of studies that demonstrate what amount of knowledge or what type of learning corresponds to each age in mathematics, so that it would be impossible to make the diagnosis prescribed by the current legislation (Molina, 2001) . Moreover, no attention has been paid to the nature of the factors that underlie the low performance-that is, whether they are internal or environmental (deficiencies in the sociofamilial environment or a history of maladjusted learning). When these ideas materialize, multiple practical problems arise in trying to determine whether the academic failure of a particular student is due to a real difficulty in the cognitive processes that intervene in the construction of mathematical knowledge or rather to other factors, such as inadequate instruction or motivational problems. In short, a substantial number of students can be categorized as children with special educational needs simply because the mathematics learning and teaching process is not appropriate, which is not an unusual situation in Spanish schools.
Another question that deserves our attention has to do with the principle of inclusion proposed by LOGSE and with providing the specialized attention within the general education system that this principle requires. It is recommended that the curricular programs or adaptations for serving students with MLD be developed in general education classes, so as to increase the students' social competence and integration in the school. This tendency toward inclusion is not free of controversy. Thus, those who defend a more prudent approach suggest that the general education classroom teachers are not sufficiently prepared and lack knowledge related to special teaching strategies for attending to these students, that there is not enough coordination between the members of the school community involved (teacher tutor, special education teacher, psychopedagogical service, etc.), and, furthermore, that the curricular materials are scarce and not appropriate for working with these students (Miranda, Vidal-Abarca, & Soriano, 2002) . Likewise, the inclusion movement involves the diversification of students within the classroom, requiring adaptations of the curriculum and the teaching methods. Faced with this situation, the teachers generally find themselves with the choice of automatically following the curriculum or pausing at some objectives. Sometimes, the decision made is not the most appropriate, as mathematics has a hierarchical structure, and a student who has not mastered curricular objectives from a lower level will probably continue to experience failure.
Based on the considerations aforementioned, one critical factor is that the teachers count on a broad spectrum of didactic methods and on the sufficient ability to apply them with flexibility, so that they can use the most suitable ones for each group and each learning situation. In spite of the fact that there is still a long way to go in response to the gaps in teacher training, the Ministry of Education has developed some praiseworthy initiatives in the past few years. Among them, we can highlight the new study programs for some university degrees, where subjects related to learning disabilities have been introduced. Some examples are Psychological Bases of Special Education, which is a core subject in the teaching diploma program, or Learning Disabilities and Psychopedagogical Intervention, which is also a core subject in the psychopedagogical license program, to which teachers have access. Another indication of the administration's concern about updating the knowledge of the teachers is the large number of permanent training courses offered in the CEFIRE. But we must insist that both the basic training and the continued training of teachers should affect not only their command of knowledge areas but also their attitudes and beliefs about teaching mathematics and the skills necessary for adapting the curriculum and the instructional methods to the specific needs of students with LD.
In this context, we cannot overlook the essential role played by the specialized services of psychopedagogical orientation in assessing teachers in order to better direct their performance with MLD students. But the exercise of the professional task of the psychopedagogue, from a collaborative assessment model, is not an easy job. According to the findings from a recent observational study carried out in Spain by Sánchez (2000) , there is a series of obstacles that affect the development of the different stages of this collaborative model, which are concentrated in three different dimensions: (a) the beliefs and resources necessary to establish a professional relationship, (b) the availability of the technical resources necessary to define and approach the problems, and (c) a sufficient consensus about dealing with diversity in the centers. As Sánchez (2000) stated, all of these problems interact and demand specific training in order to find a solution.
In conclusion, the research on MLD in Spain has been directed fundamentally toward the development of effective intervention procedures and, to a lesser degree, toward an analysis of the basic processes involved in these difficulties. In this question, the emergence of the concepts of special educational needs and attention to diversity has doubtless played a role, as we mentioned earlier, as it has produced a substantial increase in research on mathematics instruction. A progressive interest has arisen in cognitive and metacognitive strategies in instruction programs in the last decade. These strategies have proven effective for generalizing and maintaining the skills acquired. Furthermore, great efforts are being made to achieve a real applicability, and many researchers have begun to use what they call collaborative research as a way of linking research with the teaching and learning process and guiding the steps of the recent educational reform. But this will only be possible if, together with basic research, we are able to carry out applied research involving the educational centers (and the psychopedagogues, teachers, etc.) in the same conditions as the research groups from the universities and laboratories.
ABOUT THE AUTHORS
Ana Miranda Casas, PhD, is a professor of developmental and educational 
